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MULTIPLE MYELOMA (MYELOMATOSIS), WITH BENCE-JONES 
PROTEID IN THE URINE. 

(myelopathic ALBUMOSURIA OF BRADSHAW, kahler’s disease.) 1 

By F. Parkes Weber, M.D., F.R.C.P., 

PHYSICIAN TO THE GERMAN HOSPITAL. 

WITH A REPORT OX THE CHEMICAL PATHOLOGY. 

By R. Hutchison, M.D., 

AND 

J. J. R. Macleod, M.D. 

~ The patient, J. T., aged fifty years, a stoker, came under my obser¬ 
vation at the German Hospital in May, 1900, but I did not make the 
diagnosis of multiple myeloma until the following July, when I hap¬ 
pened to examine the urine by the ordinary methods. From May to 
July the Bence-Jones proteid 2 3 in the patient’s urine had been frequently, 
at one time daily, measured by Esbach’s albuminimeter, but had been 
entered in the notes as ordinary albumin. The daily amount of urine 
was found to be about 2000 c.c., and it contained about 7 per mille 
of the proteid. The reactions were quite typical, just as those described 
by Bradshaw, Kiihne, Bence-Jones, and others. The most charac¬ 
teristic are, I think, the following (that is, when the urine is acid) C 
Coagulation of the proteid at a much lower temperature (about 58° C.) 
than ordinary albumin, more or less solution of the precipitate at a 
higher temperature (e. g., when the urine is boiled), and complete or 
almost complete solution on adding acetic acid to the boiling urine; 
after the precipitate has been partially redissolved by boiling, a charac- 
terisic reprecipitation should take place on allowing the urine to cool. 
What Dr. Bradshaw considered to be the spontaneous precipitation of 
the proteid in his case (noted also in some other cases) was likewise 
observed in the urine of the present case. The urine sometimes was 
turbid with this precipitate when quite freshly passed, and on these 
occasions, the reaction being always very acid, the turbidity could not 
have been due to phosphates. 

Summary of the Present Case. 

The patient, a rather fat man, aged fifty years, complained of rheu¬ 
matoid symptoms, commencing, so he thought, about the end of the 


1 Founded on a communication to the Royal Medical and Chirurgical Society of London, 
March, 1903. 

2 On account of the contention by A. Magnus-Levy (Hoppe-Seyler’s Zeit. f. Phys. Chemie., 
Strasburg, 1900, vol. xxx. p. 200) that the so-called Bence-Jones albumose is really an albumin, 
I have referred to it in this paper as Bence-Jones proteid. For the sake of brevity, however, 
I have sometimes spoken of Bence-Jones albumosuria” when I meant to signify the presence 
of Bence-Jones proteid in the urine. It seems that precipitin experiments fail to solve this 
question of the nature of the Bence-Jones proteid. In fact, the so-called “ biological method ” 
fails to distinguish the Bence-Jones proteid from various other proteids of human origin. Vide 
Rostoski, Zur Kenntniss der Pracipitine, Verhandl. der phys.-med. Gesellschaft, Wurzburg, 1902, 
vol. xxxv. pp. 30-32. 

3 The urine is nearly always acid in Bence-Jones albumosuria. 
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year 1899. About February, 1900, be began to suffer from pains in 
his loins and stiffness in the small joints of his hands. Soon after¬ 
ward the upper part of his back began to bend, so that he always had 
a stooping attitude. Previously to this illness the patient had been 
strong, but as a young man had had gonorrhcea and a chancre on the 
penis. One of his sisters suffered from diabetes mellitus. 

The urine of the patient was found to contain the Bence-Jones pro- 
teid. The daily amount of the urine was about 2000 c.c., and it con¬ 
tained about 7 per mille of the proteid as measured by Esbach’s 
albuminimeter. By a more exact method (precipitation with alcohol, 
drying, and weighing) Dr. R. Hutchison found that about 15 grammes 
of the proteid were excreted daily. The reactions of the proteid were 
the typical ones described by Bence-Jones, Kiihne, Bradshaw, etc. 

For some time the patient’s condition remained fairly stationary, 
and at first, by the use of local hot baths, massage, etc., the power of 
bending his fingers was improved. Afterward, however, the general 
weakness, cachexia, and anaemia greatly progressed, and gummatous 
disease of the tongue and over one rib made its appearance. Exam¬ 
ination of the blood showed great anaemia and slight leucocytosis. On 
January 25th the patient died after copious hemorrhage from the 
intestines, which post-mortem examination showed to be due to chronic 
ulceration of the duodenum. The Bence-Jones albumosuria persisted 
to the last. 

At the necropsy the bone-marrow of all the bones examined was 
found to be more or less affected by a diffuse sarcoma-like growth of 
rounded or polyhedral mononuclear cells—a form of “ multiple mye¬ 
loma” or “myelomatosis.” There w'ere no localized outgrowths pro¬ 
jecting from the boue3, such as have been noted in some cases of 
multiple myeloma, and no other parts of the body were invaded. In 
fact, as the neoplasm was strictly limited to the osseous system, no 
parts of it could be regarded as metastatic. The presence in the tumor 
cells of certain granules and globules of various sizes constituted a 
striking histological feature in the present case. Professor R. Muir, of 
Glasgow, who made a careful histological examination of the growth, 
concludes “ that the tumor is formed by a special and characteristic 
type of cell, which is probably derived either from the neutrophile 
myelocyte or its predecessor; that this cell produces in its protoplasm 
in a granular form a substance which is closely allied to though not 
quite identical with the substance of the neutrophile granules; and 
that this substance is formed in excess, and may form larger granules 
by confluence of the smaller, the larger globules sometimes becoming 
free.” 

According to J. H. Wright’s report on a case examined by him, 1 the 
principal tumor cells in the case in question appeared to be a variety 
of Unna’s “ plasma cells.” Dr. J. M. H. MacLeod has kindly examined 
sections from the present case to compare the cells with Unna’s plasma 
cells. He has used the special methods of staining for this purpose, 
and tells me: “ Morphologically the cells resemble plasma cells in that 
they are polyhedral and their nucleus is placed excentrically. The 
nuclei, however, do not show the characteristic arrangement so gener- 


1 Johns Hopkins Hospital Reports, 1900, vol. ix. pp. 359-366. (See Case No. 13 in the Sum¬ 
mary of Cases at the end of the present paper.) 
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ally fouud in plasma cells of five or six deeply stained chromatin bodies 
around the periphery.” 


The Chemical Examination of the Organs (Report Contributed by 
E. Hutchison, M.D., and J. J. R. Macleod, M.D .). 

Up to the present time only three cases have been recorded in which 
a chemical investigation of the organs was made. 

The first of these is by Ellinger, 1 but the clinical history of the case 
shows it to have been of an unusually acute nature, and the symptoms 
scarcely typical of myelogenous disease. 

The tissues examined were a piece of infiltrated rib, blood, and some 
ascitic fluid. 

In the case of the piece of rib, the following somewhat rough method 
was employed. The piece of rib was macerated with water, the result¬ 
ing extract was filtered off, and to part of it was added some sodium 
chloride and acetic acid, whereby a precipitate was produced. In 
another part of the watery extract the point of heat coagulation was 
determined and found to be 40° C. 

The author mentions that a piece of normal rib-marrow treated in 
the same way does not give these reactions. 

In the case of the blood and ascitic fluid, a more reliable method 
was employed. 

To each was added an excess of alcohol, and the resulting precipitate 
was allowed to stand several days. It was then filtered off and macer¬ 
ated with water. The resulting watery extract was then weakly 
acidified with acetic acid and boiled. The boiling fluid was quickly 
filtered, so as to separate all coagulated proteid, and the filtrate, at first 
quite clear, gradually became cloudy on cooling, and gave the reac¬ 
tions for Bence-Jones proteid. 

The second case is recorded by Askanazy, 2 and is peculiar in that 
an examination of the blood during life, and of the lymphatic glands 
after death, showed it to be one of lymphatic leuksemia. 

The tissues examined were marrow from the vertebrae and head of 
femur, lymphatic tumors, blood, pericardial and pleuritic fluids. 

Two methods were employed in testing for the proteid. One of these 
consisted in making a watery or weak caustic soda extract of the tissue. 
This was then treated with acetic acid, so as to precipitate nucleo- 
proteid, which was filtered off. In the filtrate the heat-coagulation 
point was determined. It was then boiled and filtered hot, the result¬ 
ing filtrate being gradually cooled. The other method consisted in 
adding alcohol to the extract, collecting the precipitate, and macerat¬ 
ing it with weak caustic alkali. The resulting extract was then treated 
with acetic acid to precipitate nucleoproteid, and to the filtrate from 
this were applied the tests for Bence-Jones proteid. 

By means of these methods it was found that the Bence-Jones proteid 
was present in the marrow, but absent from the lymphatic tumors, 
blood, and pericardial and pleuritic fluids. 

The alcohol method was employed in a sample of urine containing the 
albumose, and was found to give reliable results. 

1 Deut. Arch. f. klin. Medicin, 1899, Bd. lxii. S. 255. (See Case No. 9 in the Summary.) 

2 Ibid., 1900, Bd. lxviii. S. 34. (See Case No. 16 in the Summary.) 
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The third case is that of Kalischer, 1 and the tissues examined were 
marrow from the ribs and humerus. The examination was made by 
Prof. Lowy, but he could not find a trace of Bence-Jones proteid. 

Methods Employed in the Present Case. In the present case a very 
complete chemical investigation was possible, as we were fortunate in 
securing not only portions of all the organs, but also large quantities 
of bone from various regions. Two methods very similar to those de¬ 
scribed by Magnus-Levy were employed to detect the body. 

The bones were crushed into fragments in a quartz crusher, the 
other tissues being chopped up into small pieces. Each was then 
ground up in a mortar with distilled water and the resulting pulp 
allowed to stand twenty-four hours. The extract was filtered off and 
the remainder again pounded in the mortar with distilled water, the 
second extract, after filtration, being added to the first. 

The resulting watery extract from each tissue was then carefully 
neutralized and divided into two equal parts. To one of these were 
added two volumes of a saturated solution of ammonium sulphate, and 
the mixture was allowed to stand twenty-four hours. The resulting pre¬ 
cipitate was separated by filtration, washed with ammonium-sulphate 
solution, and suspended in water. After standing several days this 
suspension was filtered and the filtrate placed in a parchment dialyzer 
for several days in running water, and finally, for at least two days, in 
distilled water, which was frequently changed. After dialysis a pre¬ 
cipitate invariably separated out (globulin), which was removed by 
filtration. The resulting filtrate was tested for Bence-Jones proteid. 
To the second portion of the neutralized watery extract twice its volume 
of spirit was added, and the mixture was then boiled (by which means 
the native proteids become coagulated, whereas the Bence-Jones proteid 
does not). 2 The mixture was then filtered, and the precipitate, after 
being washed with boiling 66 per cent, spirit, was suspended in i to \ 
per cent, ammonia and either left in this for several hours or heated 
on the water-bath, by either of which processes a solution of the albu- 
mose results, while the coagulated proteids remain unaffected. 

The former of these methods we will designate the ammonium- 
sulphate method, the latter the alcohol method. 

These two methods were applied to urine containing the substance 
in question. The resulting solutions gave the chief reactions for 
Bence-Jones proteid. 

To serve as controls we also examined, by both methods, red marrow 
from the vertebra' of a healthy person, and, by the ammonium-sulphate 
method, red marrow from the ribs of a horse. In neither of these was 
any trace of Bence-Jones proteid 3 found. 

Results. The following are the results obtained from the various 
organs and tissues: 

Marrow of Bones. The marrow contained in these was apparently 
of two types—namely, a pink, pasty mass in the head and lower ex- 

1 Deut. med. Woch., 1901, No. 4, S. 54. (See Case No. 22 in the Summary.) 

2 Magnus-Levy. Hoppe-Seyler’s Zeit. f. Phys. Chemie., 1900, Bd. xxx. S. 200. 

:l Iu the ease of the red marrow from the horse's rib, the extract by the ammonium-sulphate 
method contained a trace of albumin coagulating at 75° C. In the case of the human vertebrae 
by the alcohol method, the application of the nitric and hydrochloric acid tests produced an 
indefinite haze but no distinct ring, and no coagulation occurred on heating even to boiling 
temperature. 
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tremity of the femur and in the ribs, and a thin, red currant-jelly-like 
mass in the shaft of the femur. We therefore divided the bones into 
three groups, viz.: (1) vertebrae and ends of femur; (2) ribs; and (3) 
shaft of femur. 

1 Vertebrae and Ends of Femur. The neutralized extract by the 
alcohol method was very opalescent, and could not be cleared by filtra¬ 
tion. It was accordingly dialyzed for three days in tap water and for 
twenty-four hours in distilled water. A slight precipitate separated 
out, and on filtration a clear solution was obtained. In the dialysates 
by both methods the following reactions were obtained : 

Heat Coagulation. A coagulum was obtained at 70° C., which did 
not clear upon boiling. On filtering the boiling fluid the filtrate did 
not show any opacity on cooling. On the addition of one drop of 20 
per cent, acetic acid to 30 c.c. of the fluid coagulation occurred at 
50° C., but the precipitate did not clear up on boiling, although it 
appeared to do so to a certain extent, because of the coagulum sepa¬ 
rating out as flocculi on the surface. 

Hydrochloric Acid. A distinct sharp ring was obtained. 

Nitric Add. A similar ring was obtained, which cleared up con¬ 
siderably on heating, reappearing on cooling. 

Two volumes of a saturated solution of common salt and a few drops of 
20 per cent, acetic acid. A precipitate. 

A few drops of acetic acid and potassium ferrocyanide. A precipitate, 
not clearing on boiling. 

Biuret Test. Violet reaction. 

In the opalescent solution by the alcohol method the addition of one 
drop of 20 per cent, acetic acid produced a precipitate, soluble, however, 
in excess of the acid. 

2. Bibs. By the alcohol method an opalescent fluid was obtained, 
which gave a very distinct precipitate on the addition of acetic acid. 
The opalescent fluid was dialyzed for several days and filtered. 

The clear fluid by both methods gave the following reactions: 

Heat Coagulation. Slight haze at 60° C., which did not clear upon 
boiling. 

Nitric and Hydrochloric Acids. A distinct ring was obtained with 
both of these reagents, which cleared up considerably on boiling, 
becoming more distinct on cooling. A slight haze was produced by 
adding 1 in 10 HC1 to the fluid. 

Acetic Acid, 20 per cent. A few drops of this produced a distinct 
precipitate, insoluble in excess. 

Biuret Test. Slight violet reaction. 

The precipitate produced in the undialyzed opalescent solution by 
the alcohol method on the addition of acetic acid 1 was fused in a silver 
basin with caustic soda and saltpetre; the resulting mass was dissolved 
in water, acidified with nitric acid, and mixed at 60° C. with ammonium 
molybdate solution. No trace of phosphorus was found present. 

3. Shaft of Femur. The extracts contained only the merest trace of 
a proteid, and the only reactions which gave anything were the ring 
tests. 

4. Kidneys. Slight rings were obtained with the acids, and on 
boiling the fluid became opalescent. 


1 The amount of precipitate used for this test was quite sufficient for the purpose. 



WEBER : MULTIPLE MYELOMA. 


649 


5. Liver, Spleen, and Muscle. No trace of proteid was shown by 
any reaction by either method. 

6. Pericardial Fluid. Slight rings were obtained with the acids, and 
on boiling an opalescence was produced. Acetic acid produced no 
haze. The ammonium-sulphate method was alone employed, as only 
45 c.c. of the fluid was examined. 

7. Bile. No trace of proteid. 

8. Blood. Fifty-five grammes of clotted blood from the heart was 
examined. This was extracted with water and the extract examined 
by both methods. In neither case was the slightest trace of proteid 
obtained. 

Consideration of Results. From an examination of these results it 
will be seen that in no organ or tissue could the presence of a proteid 
identical with that found by the same methods in the urine be demon¬ 
strated. In the case of the vertebrae and ends of the femur, however, 
a proteid giving very similar reactions was obtained. It will be noticed 
that the points wherein this differs most from the typical Bence-Jones 
proteid are the temperature at which it coagulates and the fact that it 
does not clear up on boiling. It will also be noticed that after the 
addition of the merest trace of acetic acid the point of heat coagulation 
was the same as that in a similarly treated extract from urine, but 
whereas the urinary coagulum cleared up at 90° C., that of the marrow 
did not do so, even on boiling. 

Recent work by K. Spiro, 1 Hammarsten,' 2 3 * and others shows, however, 
that not only does the exact point of heat coagulation vary consider¬ 
ably with the dilution and composition of the fluid, but also that 
resolution of the coagulum depends to a very large extent on the com¬ 
position of the fluid in which it is suspended. 5 In view of these facts 
it is impossible to draw any deductions as to the nature of the body 
from a consideration of the heat-coagulation point alone, and the mere 
fact that any proteid whatsoever should have been obtained after the 
processes to which the original extract was subjected shows in itself 
that some unusual proteid existed in the tissues. 

Nor could such a proteid be obtained by employing exactly the 
same methods from normal red bone-marrow. 

The neutralized opalescent solution obtained by the alcohol method 
gave a copious precipitate on weakly acidifying with acetic acid. 
This precipitate was soluble in excess of the acid. It was easily soluble 
in weak alkalies and gave the xanthoproteic and other reactions for 
proteids. This precipitate was not present in the dialysate obtained by 
the ammonium-sulphate method. From its reactions it would appear 
to be either an alkali albumin or a nucleoproteid. To decide this 
question it was tested for phosphorus, with a negative result. It is 
probable, therefore, that a certain amount of alkali albumin had been 
produced out of the alcohol coagula by boiling with dilute ammonia. 
After the separation of this by neutralization and dialysis, a clear 


1 Hoppe-Seyler’s Zeit. t. Phys. Chemie., 1900, Bd. xxx. S. 182. 

2 Pfluger’s Arch. f. d. ges. Physiologie, 1878, Bd. xviii. S. 65. 

3 It was noticed, both in the case of the urine and of the vertebral marrow, that on allowing 
the extract to stand for four weeks in a stoppered bottle a sediment had settled down. This 

was filtered off, and the clear filtrate failed to give any reaction for proteids. The precipitate 

was insoluble in weak alkalies. The albumose-like body had evidently undergone a change 
on standing. There was unfortunately not sufficient material to reinvestigate this fact. 
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solution giving exactly the same reactions as the ammonium-sulphate 
extracts was obtained. 

The extract obtained from the red currant-jelly-like marrow found 
in the shaft of the femur contained only the minutest trace of proteid. 

The only other tissue from which a proteid-containing extract could 
be obtained was the kidney, and here only in the minutest trace. The 
pericardial fluid gave rather clearer reactions than the kidneys, a 
result in accordance with Ellinger’s observations. 

Conclusions Regarding the Seat of Production of Bence-Jones Proteid 
(Hutchison and Macleod'). 

The invariable, or almost invariable, occurrence of bone-marrow 
disease in cases of Bence-Jones albumosuria would seem to point out 
the seat of production of this unusual proteid ; but yet, when one con¬ 
siders the enormous quantities excreted daily—15 grammes in the 
above case—it is at first sight difficult to conceive how such a source 
can be possible. Magnus-Levy calculates that the whole mass of the 
diseased red marrow could not contain more than 100 grammes of pro¬ 
teid, and argues that in his case, 1 at least, where the daily excretion 
in the urine often attained 36 grammes, its derivation from the bones 
was impossible. In support of this contention he points out that in 
those cases where the total urinary nitrogen was estimated it was found 
that nearly 40 per cent, of this was excreted as Bence-Jones proteid. 
In a case investigated by Seegelken, however, only about 10 per cent, 
of the total nitrogen was so excreted. From a consideration of these 
facts Magnus-Levy supposes that the bone-marrow cannot be the seat 
of its production, but that it represents a non-assimilated digestive 
proteid. This want of assimilation he ascribes to the absence of some 
influence which the bone-marrow normally exercises on the metabolism 
of proteid, but which is wanting when the marrow is diseased. 

In the above case, however, the results point to the bone-marrow as 
the seat of production, and the absence of any proteid in the extract 
from nearly all the other tissues and organs would tend to disprove 
Magnus-Levy’s theory, for were this correct we should expect to find at 
least some of the unusual proteid present in those organs (muscles, 
liver, etc.) where proteid metabolism is most active.’ 

The body was not found in the blood, and this was probably due to 
the fact that only a limited quantity was procurable for examination. 
Its presence in the kidneys was to be expected, since a certain amount 
of urine must still have been present in the tubules. 

Remarks on Multiple Myeloma in General. 

Multiple myeloma may be defined as a diffuse new-growth primarily 
involving the bone-marrow, especially that of the vertebrae, ribs, and 
sternum, 4 and affecting males as or more often than females, and 

1 Case No. 11 in the Summary. 

2 Deut. Arch. f. klin. Med., Bd. Iviii. S. 276. (See Case No. 6 in the Summary.) 

s It is certainly difficult to conceive how so much proteid could be derived from so small a 
source ; but still, when we take into account other metabolic processes in the body, e. g., the 
occurrence of 30 grammes of urea in the urine and of only 2 grammes in the whole body, 
the result does not seem so surprising. 

« in the present case, however, and in some other cases (see Nos. 20 and 24 in the Summary), 
the bones of the limbs were likewise much affected. Doubtless if the whole skeleton had been 
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chiefly those past middle age. The disease nearly always remains 
limited to the osseous system, though by direct extension it may form 
localized outgrowths projecting from the bones. Owing to absorption 
of the hard, osseous tissue the bones become softened or friable, and 
are easily broken. The vertebral column and sternum are sometimes 
much bent, and the spinal cord may be affected by pressure, due to 
the curvature of the spinal column or to new-growths bulging into the 
spinal canal. Owing to the destruction of bone-marrow, the formation 
of blood is impaired, and anaemia and progressive cachexia occur, 
doubtless in some cases favored by the circulation of a toxic proteid. 
I cannot help drawing an analogy between the bone disease, myelo¬ 
matosis (i. e., multiple myeloma), on the one hand, and the skin disease, 
mycosis fungoides, on the other. In both cases the etiology, as well as 
the true nature of the new-growth, is obscure. For both diseases an 
infection theory has been propounded, making the new-growths allied 
to the class of infective granulomata; but at present the arguments in 
favor of any such infection theory are far from convincing. In mye¬ 
lomatosis there is a primary diffuse infiltration of the bone-marrow of 
a great part of the skeleton, followed in some cases by the formation 
of definite localized tumors growing from the bones; while mycosis 
fungoides usually commences as a diffuse infiltration of the skin 
(premycotic stage), and the localized tumors, which give the disease its 
name, begin to sprout out later on. This analogy may perhaps turn 
out to be a very superficial one, but in the present uncertainty regard¬ 
ing both diseases it is worthy of menlion. In one important point 
the analogy is imperfect. The point is that while mycosis fungoides 
seems to be a single definite disease (morbid entity), different kinds of 
neoplasm have apparently been included under the heading “ multiple 
myeloma.” 

Multiple myeloma is a term which has been employed to include 
various diffuse new-growths arising in the bone-marrow (i. e., mye¬ 
logenic), and not giving rise to definitely metastatic growths in other 
tissues. 1 After post-mortem investigations various names have been 
employed according to the histological features (and individual inter¬ 
pretations by observers) of the neoplasms, and particularly of the cell 
elements of which the tumors are formed. The tumors have been 
regarded as simple overgrowth of the cell elements of the bone-marrow, 
or as myelogenic sarcoma, endothelioma, perithelioma, plasmoma, etc. 

In my first case 2 of “ multiple myeloma ” I supposed the tumor 

examined the long bones would have been found affected in some of the cases in which by 
the clinical symptoms the bone disease was supposed to be limited to the ribs, sternum, and 
vertebral column. 

1 See later on in regard to the lymphatic glands becoming affected in some;cases. 

2 General Lymphadenomatosis of Bones, One Form of Multiple Myeloma. Transactions 
of the Pathological Society of London, 1897, loc. cit. The patient is referred to later on as E. P. 
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formation to be an example of “ general lymphadenomatosis of bones.” 
Recent re-examination of old sections (stained by the ordinary methods) 
from the bone-marrow growth and from the affected glands has con¬ 
firmed the view and made it practically certain that the growth in the 
glands is identical with that in the bones. The cells of which the 
growth consists resemble lymphocytes, except that very many of them 
have more protoplasm than ordinary small lymphocytes have. The 
larger cells are rounded, oval, or polyhedral, and the nucleus is often 
placed excentrically. Part of the sternum was fortunately preserved in 
glycerin and formalin in the Museum of the Royal College of Surgeons, 
and thus I have lately had an opportunity of examining sections of the 
sternal portion of the growth stained by Ehrlich’s triacid and by 
Mann’s eosin-methyl-blue combinations. These stains show that 
hardly any of the cells contain granules. In fact, only one or two 
coarsely granular eosinopliile cells were seen in looking through the 
sections, and these were probably not tumor cells. The tumor may, 
therefore, be said to consist of non-granular, lymphocyte-like cells. 
The majority of these cells have more protoplasm than ordinary small 
lymphocytes have. It must be remembered, however, that in lymphatic 
leucocythsemia the growths in the various organs may consist largely 
of cells which, though they are described as lymphocyte-like, have much 
more protoplasm than do the small lymphocytes of normal blood. 
Every intermediate form between the cells with much protoplasm and 
those with very little protoplasm can be found in the growths of 
lymphatic leucocythasmia, and so they can be in the myelogenic growth 
from the patient E. P. Moreover, in normal lymphatic glandular 
tissue many of the cells of the “germinating centres” have more 
protoplasm than the small lymphocytes, further from these centres, 
and in the circulating blood. I feel justified, therefore, in saying that 
in the case of E. P. the cells of the myelogenic growth were lympho¬ 
cyte-like, if not actually of the lymphocyte kind. Dr. J. M. H. MacLeod 
has kindly examined the growth by special staining for plasma cells, 
and thinks that the cells of which the growth is composed have a 
greater resemblance to lymphocytes than to the typical plasma cells of 
the granulomata. 1 

Two types, if not more, of “multiple myeloma” are to be distin¬ 
guished : (1) a growth, as in the patient, J. T., in which the bone- 

marrow only is involved ; (2) a growth in which nearly all the cells 
resemble small or large lymphocytes, and are possibly derived from 
the non-granular predecessors of the myelocytes ; 2 in this second type 

1 I may add that in part of the growth in the sternum many of the tumor cells have under¬ 
gone some kind of a degenerative change, owing to which, by Mann’s eosinmethy 1-blue com¬ 
bination, the nucleus and the rest of the cell are deeply stained by the eosin. 

2 A. Pappenheim. Virchow’s Archiv, 1902, vol. clxix. p. 381. According to his views, the 
large lymphocyte type of cell, which in the lymphatic glands gives rise to the ordinary small 
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of “multiple myeloma” lymphatic glands as well as bone-marrow 
may probably be affected. The second type of multiple myeloma 
would include cases described as myelogenic lymphosarcoma, mye¬ 
logenic lymphadenoma, and myelogenic pseudoleuksemia (using the 
German term “ leukaemia ” in the limited sense of “ lymphocythsemia).” 
Intermediate cases between these two types (“ mixed forms ’^prob¬ 
ably also occur. 

If the views which I have suggested in this paper be correct, it fol¬ 
lows that the whole class of leukaemias and pseudoleukcemias (using the 
German terms for convenience) can be divided into at least the follow¬ 
ing six types, independently of intermediate forms: 

(а) A new-growth of lymphocyte-like cells originating in the bone- 
marrow and not overflowing into the circulating blood. Myelogenic 
pseudoleukaemia (using leukaemia in the sense of lymphocythaemia), 
myelogenic lymphosarcoma, lymphadenomatosis of bones, multiple mye¬ 
loma (myelomatosis) of the lymphatic type. 

(б) Similar to the preceding, but the lymphocyte-like cells overflow 
into the blood stream. Myelogenic lymphocythaemia. I do not know 
of any cases illustrating this type excepting cases of “ acute leuk¬ 
aemia.” Those of A. Dennig (Munchener med. Wochenschrift, 1901, 
No. 4, page 140) and C. H. Melland ( Medical Chronicle, September, 
1902, page 372), for instance, were examples of acute lymphocythaemia 
in which post-mortem practically no change was discovered in leuco¬ 
cyte-forming tissues other than the bone-marrow. 

(c) A new-growth formed in large part of lymphocyte-like cells 
originating in the lymph glands or the lymphadenoid tissues gen¬ 
erally, and not to any great extent overflowing into the circulating 
blood. Lymphatic or splenic lymphadenoma or pseudoleuksemia 
(using leukaemia in the sense of lymphocythaemia), Hodgkin’s dis¬ 
ease. In the more chronic and fibrous varieties of this type the micro¬ 
scopic appearances differ, of course, considerably from those in acute 
cases. 

( d ) Similar to the preceding, but the lymphocyte-like cells invade 
the blood stream. Lymphatic or splenic lymphocythaemia. 

(e) A new-growth in the bone-marrow of cells derived from the 
myelocytes not invading the circulating blood. Myelogenic pseudo¬ 
leukaemia (using leukaemia in the sense of myelogenic or splenomedul- 
lary leucocythaemia). To cases of this type and to “ mixed cases ” 
partaking of this type the term multiple myeloma (myelomatosis ) might 
perhaps be limited. 

(/) A new-growth characterized by its myelocyte-like cells overflow¬ 
ing or being drawn out into the circulating blood and by Bence-Jones 

lymphocytes of the blood, in the bone-marrow gives rise to the myelocytes and thus indirectly 
to the polymorphonuclear leucocytes also. 
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albumosuria, not occurring as it sometimes does in the preceding type. 
Myelogenic or splenomedullary leukaemia (leucocythsemia). 

According to this scheme, one must regard the excess of white cor¬ 
puscles in the blood in all kinds of leuktemia as due to an inroad of 
tumor cells from a hyperplasia-like tumor formation in the leucocyte- 
producing tissues of the body, 1 all forms of leucocytes (including 
lymphocytosis) being merely expressions of some reaction in the tissues 
in question. A leucocytosis is, therefore, strictly speaking, never an 
early stage of leukaemia (leucocythsemia); yet a true leucocytosis from 
any cause may perhaps sometimes be followed by true leukaemia in so 
far as a reactive growth in leucocyte-producing tissues (of which 
reactive growth the leucocytosis is the expression) may be supposed to 
give a start to the kind of tumor formation of which leukaemia is the 
expression, just as chronic irritation of the skin sometimes acts as the 
exciting cause of epithelioma. 

The Bence-Jones Proteid in the Urine of Multiple Myeloma Cases. 

Drs. Hutchison and Macleod concluded that in the present case the 
bone-marrow was probably the seat of production of the proteid in ques¬ 
tion, and that this proteid is not a non-assimilated digestive proteid, as 
suggested by Magnus-Levy/ As confirming their views, I found that 
a considerable alteration of diet maintained during two days had no 
effect in altering the quantity of proteid excreted in the urine. More¬ 
over, Dr. Bradshaw in his case found that meals had little or no 
influence on the excretion of the proteid in the urine. He found that 
as much was excreted by night as by day, 5 when the patient was taking 
meals during the daytime only; and he considered the rate of excretion 
to be “ pretty constant throughout the twenty-four hours.” 

It seems that when it is free in the blood the Bence-Jones proteid 
appears in the urine/ as haemoglobin does whenever owing to various 
causes sudden unusual haemolysis occurs. The fact, therefore, that the 
quantity excreted in the urine is little influenced by meals and by 
change of diet speaks strongly against the correctness of Magnus- 
Levy’s views. It is possible that the celk of the new-growth in the 
bone may produce digestive enzymes, by the action of which on the 
albuminous constituents of the blood serum the Bence-Jones proteid 
is steadily and continually manufactured; then from the circulating 
blood it would pass through the renal filter with the urine, like hsemo- 


1 Pappenbeim’s various writings, loc. cit., etc. 2 * 4 Loc. cit. 

See the tables at the end of Dr. Bradshaw's first paper. Med.-Chir. Trans., 1898, vol. lxxxi. 

pp. 270, 271. 

4 Sir Lauder Brunton has kindly directed my attention to certain experiments of B. J. Stokvis, 

published in the Maandblad der Sectie voor Natuurwetenschappen, 1872, No. 6. The latter 
found that Bence-Jones proteid, when a not very concentrated solution was injected into the 
rectum of a dog, was excreted unchanged in the urine. 
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globin, even in the absence of any kidney disease. As already men¬ 
tioned, there may be some connection between the excretion of the 
proteid in the urine and the formation of granules and globules in the 
cells of the new-growth in the present case. 

Diagnosis of Multiple Myeloma ( Myelomatosis ), with and without Bence- 
Jones Proteid in the Urine. 

There is still much uncertainty as to the nature of multiple myeloma 
(multiples myelom), a term first employed by J. von Rustizky, 1 who 
regarded the growth as formed by a simple hypertrophy of bone- 
marrow. As already mentioned, however, the tumors from different 
cases do not all resemble each other in their histological features, 
though they possess certain characters in common. The growth is 
generally so diffuse in its distribution that it is impossible to determine 
that any one part represents a primary focus where the neoplasm may 
be supposed to have commenced. It does not invade other tissues by 
metastasis through the blood channels as sarcoma does, though in 
some cases the lymphatic glands have been involved (cf. Case 3 in the 
Summary at the end). 

Owing to the softening and fragility of bones, the pains and the 
progressive kyphosis caused by the disease, the diagnosis is from : 

(a) Osteomalacia. 

(b) Muscular rheumatism, lumbago, sciatica, etc. 

(c) Spondylitis deformans. 

(d) Caries of the spinal column. 

( e) Invasion of the vertebral column and other bones by secondary 
malignant tumors. Owing to the progressive ansemia and cachexia, one 
may think of: 

(/) Pernicious anaemia or other diseases associated with progressive 
cachexia. Owing to the possibility of confusing Bence-Jones proteid in 
the urine with albumin, the cases of multiple myeloma in which this 
body is present in the urine {i. e., the cases of “ myelopathic albumo¬ 
suria ” of Bradshaw, “ Kahler’s disease ”) may be at-flrst mistaken for : 

(g) Nephritis. 

(a) Osteomalacia. From the typical osteomalacia of women multiple 
myeloma differs in the following respects. The former attacks women 
during the childbearing period of life. It affects chiefly the bones of 
the pelvis and lower extremities. It gives rise to great deformity by 
the bending of the bones, but more rarely to “ spontaneous” fractures. 
Multiple myeloma attacks men as often as women, or more often, and 
chiefly those in the second half of life. Clinically, it appears spe¬ 
cially to affect the vertebral column, ribs, and sternum, though the bones 

1 Multiples Myelom. Deutsche Zeitschrift f. Chirurgie, Leipzig, 1873, vol. iii. p. 162. 
vOL. 126, NO. 4.— OCTOBER, 1903. 43 
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of the extremities have certainly been involved in some cases, as they 
were in my present case. It is likely to cause fractures of the ribs and 
deformity by bending of the vertebral column and sternum ; in one 
case (Case No. 20 in the Summary) “spontaneous” fracture of one 
femur occurred, and in another (Case No. 24 in the Summary) “ spon¬ 
taneous ” fractures of both femora are recorded; yet it does not give 
rise to the characteristic deformities of osteomalacia resulting from 
yielding of the pelvis and bending of the bones of the lower extremities. 
It is possible, however, that there may be true cases of osteomalacia 
in males and in elderly females in which the bones of the vertebral 
column and trunk are specially affected. 

(f>) Muscular Rheumatism, Lumbago, Sciatica, etc. Several cases of 
multiple myeloma have, at least during part of the disease, been given 
such headings. The occurrence of markedly bilateral thoracic, abdom¬ 
inal, or lumbago-like pains may first direct attention to the possibility 
of disease of the spinal column. In my first case of multiple mye¬ 
loma, 1 paiu on both sides of the abdomen, together with the presence 
of an increasing kyphosis, pointed to grave disease of the spinal ver¬ 
tebra. Sometimes examination of the bones by ROntgen rays may 
prove of service (vide Case No. 13 in the Summary at the end). If 
grave rheumatoid or rheumatic arthritis is a complication, as in my 
present case, it obviously becomes difficult to distinguish pains and 
parasthesise due to the arthritis from those due to the multiple myeloma. 

(c) Spondylitis Deformans. This affection of the vertebral column 
may produce a similar kyphosis to that which in several cases has been 
caused by multiple myeloma. When, however, the kyphosis is due to 
spondylitis deformans, 2 the spinal rigidity in the cervical region is 
probably more pronounced than in cases of multiple myeloma, while 
the patient is likely to be less anasmic and cachectic. 

(d) Caries of the Spinal Column. The progressive bending of the 
vertebral column seen in multiple myeloma might be confused with 
tuberculous caries, that is, with those rather rare cases occurring in 
middle or old age and giving rise to progressive curvature. On the 
other hand, the curvature due to myeloma is somewhat less likely to 
be distinctly “ angular” than that due to tuberculosis, and in the latter 
disease the ribs are not likely to be in any way affected simultaneously 


1 Trans. Path. Soc., loc. cit. 

2 Cases in which the vertebral column only is affected (von Bechterew’s type) may be dis¬ 
tinguished from those in which the extremities, especially the hip-joints, are likewise affected 
(StrilmpelFs type, Pierre Marie’s “ spondylose rhizora Clique ”). Such cases of chronic ossify¬ 
ing arthritis may progress to universal bony ankylosis. (See the summary of cases by Dr. 
Joseph Griffiths in the Journal of Pathology and Bacteriology, December, 1896, and March and 
June, 1897. Much has been written on the subject during recent years in France and Ger¬ 
many.) Of course, when ankylosis of the joints of the extremities has occurred, a case could 
hardly be mistaken for one of multiple myeloma, but even at the commencement of the dis¬ 
ease such a mistake is very unlikely to be made. 
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with the spinal column. The sternum has sometimes become exces¬ 
sively bent in multiple myeloma. The presence of tuberculosis in the 
lungs might help to clear up the diagnosis. 

(e) Invasion of the Vertebral Column and Other Bones by Secondary 
Malignant Tumors. Secondary localized malignant tumors may give 
rise to a progressive curvature of the vertebral column. The vertebral 
column and ribs may likewise be diffusely infiltrated by metastatic 
carcinoma, but all such metastatic growths are more likely to cause 
distinct swellings 1 or give rise to local signs of their presence. Evi¬ 
dence as to a primary malignant growth existing or having been 
removed from some other part of the body would facilitate the diagnosis, 
and in localized tumors, as well as in tuberculous caries, help might 
be obtainable from the Rontgen rays. 

(/) Pernicious Ancemia, etc. Anaemia and progressive wasting and 
feebleness may be marked features of myelomatosis, at all events in the 
later stages, when the blood-forming functions of the bone-marrow are 
greatly impaired by the diffuse tumor formation. The pains and other 
signs of bone disease, such as progressive kyphosis, when these are well 
marked, will help to distinguish cases of multiple myeloma from per¬ 
nicious anaemia and forms of progressive cachexia dependent on visceral 
cancer, etc. 

( g ) Nephritis. The Bence-Jones proteid when present in the urine 
may be confused with albumin, and the case may be regarded as one 
of nephritis. This is especially likely to occur if the urine on the first 
occasion is examined very hurriedly (for example, by heating it with¬ 
out boiling it, or by merely adding picric acid or nitric acid in the cold), 
and, owing to the copious precipitate of supposed ordinary albumin, it 
is subsequently examined every day by Esbach’s tube. This actually 
occurred in the present case, 2 where the general “ puffy ” look of the 
patient seemed to correspond to the finding of albuminuria. More¬ 
over, in this case, as in some other cases, hyaline casts were found in 
the urine. 3 Afterward the testing of the urine by the ordinary methods, 
instead of by Esbach’s solution, led to the detection of the special 
proteid it contained. 

I need not repeat what has already been said in regard to the tests 


i In some cases, however, of multiple myeloma, with or without Bence-Jones proteid in the 
urine, localized tumors connected with the bones could be seen or felt during life. (See Cases 
14, 19, 27, and 33 in the Summary at the end.) 

* The remarkable constancy in the amount and the large quantity of the proteid in the urine 
ought perhaps to have caused some surprise. 

3 The necropsy, it should be remembered, showed the presence of actual interstitial fibrotic 
changes in the kidneys. In Senator’s case (Case No. 7 in the Summary) casts and albumin 
were present in the urine, and the kidneys were found to be somewhat diseased at the post¬ 
mortem examination. In d’Allocco’s case (No. 15) there was likewise nephritis ; in Ellinger’s 
(No. 9) the urine contained a few hyaline casts; and in Conti’s (No. 27) during the last weeks 
of life the urine contained albumin and hyaline and granular casts. 
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to be employed for distinguishing Bence-Jones proteid in the urine 
from albumin and from certain albumoses. 1 In the albumosuria occa¬ 
sionally met with in cases of intestinal ulceration and febrile disorders 
the quantity of proteid in the urine is generally far less than in Bence- 
Jones albumosuria. In such a case as that recorded by Dr. R. 
Hutchison, 2 where the proteid, though precipitated at as low a tem¬ 
perature as 58° C., was not, even partially, redissolved on heating to 
the boiling point, the chances of wrongly regarding the precipitate as 
one of ordinary urinary albumin must be still greater than they were 
in the present case, w’here the greater part of the precipitate redis¬ 
solved on boiling the urine. 

I now come to the diagnostic value of finding Bence-Jones proteid in 
the urine. From a study of cases the following conclusions must be 
arrived at: 1. Undoubtedly a considerable number of cases of mul¬ 
tiple myeloma have occurred in which the Bence-Jones proteid has 
not been detected. In some of them the urine may have been exam¬ 
ined at a stage of the disease prior to the commencement of the 
“Bence-Jones albumosuria.” 3 In other cases the urine may possibly 
have been insufficiently examined. Still there remain sufficient cases 
to enable one to affirm with almost absolute certainty that “ multiple 
myeloma ” may occur without giving rise to the presence of Bence-Jones 
proteid in the urine. It must be remembered, however, that different 
types of tumor have been included under the heading “ multiple 
myeloma,” but I will not repeat here the conclusions which I have 
already mentioned in an earlier part of the present paper. 2. Metas¬ 
tatic tumors affecting the skeleton, however extensively the bone- 
marrow be infiltrated, have never yet been known to cause “ Bence- 
Jones albumosuria.” 3. The presence of Bence-Jones proteid in the 
urine is practically invariably of fatal significance, and nearly always, 
if not always, indicates that the patient is suffering from “ multiple 
myeloma.” 4. One or two published cases in which Bence-Jones pro¬ 
teid was present in the urine seem, however, to have been exceptions 
to the rule in that they were supposed not to be instances of multiple 
myeloma. Moreover, the experiments of Dr. G. Zuelzer, 4 should they 
be confirmed, would make the existence of such exceptions more prob- 


1 I do not think that Dr. L. N. Boston’s caustic soda and lead acetate test (A Rapid Reaction 
for Bence-Jones Albumose, The American Journal of the Medical Sciences, October, 1902, 
p. 567) is likely to be of much service in this connection. 

- Case No. 30 in the Summary of Cases at the end. 

;i In the case of Stokvis and Ktthne (Case No 2 in the Summary) the Bence-Jones proteid is 
said to have appeared late in the disease, and could not be found three months before the 
patient’s death. Conti says that during the last weeks of life in his case (No. 27 in the Sum¬ 
mary) the urine contained albumin, but no Bence-Jones proteid. 

4 Ueber experimentelle Bence-Jones’sche Albumosurie. Berliner klinische Wochenschrift, 
1900, No, 40, p. 894. See also Campbell-Horsfall’s account of temporary Bence-Jones albumo¬ 
suria in a patient after severe injury to a leg, Lancet, London, April 25,1903. 
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able. He rendered a dog anaemic by giving it pyrodin by the mouth. 
On the eighth day from the commencement of the experiment a sub¬ 
stance was detected in the urine giving the typical reactions for Bence- 
Jones proteid, and no albumin was present. The pure Bence-Jones 
albumosuria lasted four days, and then albuminuria occurred and the 
amount of the Bence-Jones proteid diminished. It would be interest¬ 
ing to know what changes occurred in the bone-marrow of this animal. 

Taking all the data that I can obtain into consideration, it seems to 
me quite possible: 1. That Bence-Jones albumosuria is always the 

result of disease of the bone-marrow. 2. That it is due to an abnormal 
metabolic or degenerative process in the myelocytes or in tumor cells 
derived from the myelocytes or their predecessors. 3. That the reason 
why it is generally, though not always,' associated with myelogenic tumor 
formation is that the tumor cells derived from bone-marrow cells, how¬ 
ever much they may morphologically resemble true bone-marrow cells, 
are more prone to abnormality (including unusual degenerative changes) 
than real myelocytes are. 4. That non-myelogenic tumor cells are not 
affected in the same way, and therefore metastatic tumors in the bone- 
marrow do not give rise to Bence-Jones albumosuria. 

I shall now give references to all the reported cases in which Bence- 
Jones proteid has been detected in the urine, 1 2 whether the presence of 
hone disease was verified or not. I shall also refer to some doubtful 
cases in which the reactions of the proteid in the urine were not quite 
characteristic for Bence-Jones proteid, and shall mention certain sup¬ 
posed cases obviously incorrectly included in previous summaries on 
the subject. For full details, the original papers, to which references 
are given under each case, must be consulted, but for short abstracts 
of the earlier cases Dr. C. E. Simon’s paper in The American Jour¬ 
nal of the Medical Sciences for June, 1902, may be consulted. 
Among doubtful cases are those, such as that reported by R. Hutchison 
(Case No. 30), in which, though a copious precipitate occurs on slightly 
heating the urine, yet this precipitate is not to any extent dissolved by 
further heating. In this connection it must be re'membered that the 

y 

1 An analogy between Bence-Jones albumosuria and melanuria may be made. The presence 
of melanin and melanogen in the urine is best known in cases of melanotic tumor, but has 
been noted likewise in wasting diseases. Melanotic tumors, however, are not always associ¬ 
ated with the excretion of melanin or melanogen in the urine ; yet, as Dr. A. E. Garrod points 
out (St. Bartholomew’s Hospital Reports, vol. xxxviii. p. 25), melanuria has been undervalued 
for diagnostic purposes because other conditions in which the urine blackens on exposure to 
air have been confounded with true melanuria. 

2 I shall not here refer to the cases of “ multiple myeloma without albumosuria,” several of 
which are quoted in my paper in vol. xlviii. of the Transactions of the Pathological Society of 
London (loc. cit.). On the whole subject of multiple myeloma, the important writings of F. 
W. Zahn, Deut. Zeitschr. f. Chirurgie, 1885, vol. xxii. p. 1 ; Hammer, Virchow’s Archiv, vol. 
cxxxvii. p. 280; Markwald, ibid., vol. cxli. p. 128; R. Paltauf, Ergebnisse der allg. Pathologie, 
edited by Lubarsch and Ostertag, 1896, vol. i. pp. 676-679 ; K. Winkler, Virchow's Archiv, vol. 
clxi. p. 252 ; E. Wieland, ibid., vol. clxvi. p. 103 ; and M. Borst, Die Lehre von den Geschwiilsten, 
1902, vol. i. pp. 492-494, may be consulted. 
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experiments of Hammarsten, 1 K. Spiro, 2 Magnus-Levy, 3 and others in 
regard to various proteids show that the point of heat coagulation 
varies with the dilution and composition of the fluid, and the resolution 
of the coagulum depends likewise, to a great extent, on the composition 
of the fluid in which it is suspended. Among cases which should not 
be included in the Summary are those of albumosuria (other than 
“ Bence-Jones albumosuria ”) in which no precipitate occurs on merely 
heating the urine (presumably acid in reaction), but in which the addi¬ 
tion of nitric acid to the cold urine gives rise to a precipitate, which 
dissolves on heating and reappears on cooling. 4 

Summary of Cases of Bence-Jones Albumosuria. 

No. 1. The Case of Watson, Macintyre, and Bence-Jones, of London. 
(H. Bence-Jones, “ On a New Substance Occurring in the Urine of a 
Patient with Mollifies Ossium,” Phil. Trans. Royal Society of London, 
1848, part i., p. 55. W. Macintyre, “ Case of Mollifies and Fragilitas 
Ossium,’’ Med.-Ghir. Trans., London, 1850, vol. xxxiii., p. 211. J. 
Dalrymple, “ On the Microscopic Character of Mollities Ossium,” 
Dublin Quarterly Jour. Med. Sci, vol. ii., p. 85, 1846.) 

No. 2. The Case of Doornik, Stokvis, and Kulme. (W. Kiihne, 
“ Ueber Hemialbumose im Harne,” Zeitschrift f. Biologie, 1883, vol. 
xix., p. 209.) 

No. 3. The Case of Kohler and Huppert. (0. Kahler, “ Zur Symp¬ 
tomatology des Multiplen Myeloms: Beobachtung von Albumosurie,” 
Prager medicinuche Woehenschrift, 1889, vol. xiv., p. 33. H. Hup¬ 
pert, “ Ein Fall von Albumosurie,” ibid., p. 35.) 

No. 4. The Case of Stokvis, Ribbink, and Zeehuisen. (B. J. Stokvis, 
Nederl. Tijdschrift voor Geneesk., 1891, vol. ii., p. 36. H. C. G. Rib- 
bink’s Dissertation, Amsterdam, 1892. H. Zeehuisen, Nederl. Tijd¬ 
schrift voor Geneesk., 1893, vol. i., p. 829. See also abstracts in Maly’s 
Jaliresbericht f. Thier. Chem., vol. xxi., p. 412; vol. xxii., p. 525; 
vol. xxiii., p. 577.) 

No. 5. The Case of Raschkes. (A. Raschkes, “ Ein Fall von sender 
Osteomalacie mit Albumosurie,” Prager med. Woehenschrift, Decem¬ 
ber 20, 1894, No. 51, p. 649.) 

No. 6. The Case of Professor Stintzing, of Jena. (Seegelken, 
“ Ueber Multiples Myelom und Stoffwechsel Untersuchungen bei 
derselben,” Dent. Archiv f. klin Med., 1897, vol. lviii., p. 276. M. 
Matthes, “ Ueber Eiweisskorper im Urine bei Osteomalacie,” Ver- 


1 Loc. cit. 2 Loc. cit. 3 Loc. cit. 

4 A typical example of this is recorded by Hougounenq, Lyon Medical, January 20,1901, vol. 
xevi. See, also, E. Vidal’s case, Comptes rendusde la Society de Biologie, October 29,1898, p. 991, 
in a woman, aged twenty-four years, suffering from tuberculous disease of the right shoulder. 
Dr. J. A. Blair’s Case of Albumosuria, British Medical Journal, September 14, 1901, p. 713, is 
doubtless of the same kind. He states that the urine “gave no perceptible precipitate on 
simple heating without acid,” but that on adding nitric acid to the cold urine a precipitate 
occurred which was dissolved on heating and reappeared on cooling. This kind of albumo¬ 
suria is doubtless much less rare than the Bence-Jones albumosuria, and is probably sometimes 
altogether overlooked owing to the fact that the boiling test for albumin is more often em¬ 
ployed than the nitric acid (cold) test. It must be remembered, however, that in true Bence- 
Jones albumosuria the urine, if alkaline, should likewise not be expected to give any precipi¬ 
tate on heating until it has been rendered slightly acid, e. g., by the addition of acetic acid. 
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handl. des XI V. Congresses f. innere Mediein, 1896, p. 476. E. Neu- 
meister, Lehrbuch der Physiol. Chemie, 1897, second edition, p. 804.) 

No. 7. Senator’s Case. (H. Rosin, “ Ueber einen eigenartigen 
Eiweisskorper in Harne und seine diagnostische Bedeutung,” Berliner 
klin. Wochenschrift, 1897, p. 1044. H. Senator, “ Asthenische Lah- 
mung, Albumosurie und Multiple Myelome,” Berliner Min. Wochen¬ 
schrift, 1899, p. 161. The urine has likewise been studied in Siiss- 
mann’s Dissertation, Leipzig, 1897.) 

No. 8. Bozzolo’s Case. (Camillo Bozzolo, “ Sulla Malattia di 
Kahler,” in the Transactions of the Eighth Medical Congress, Naples, 
October, 1897 ; and in La Clinica Mediea Italiana, Milan, January, 
1898, p. 1 ; referred to also in Cenlralblatt f. die med. Wissenschaft, 
1898, vol. xxxvi., p. 572.) 

No. 9. The Case of Lichtheim and Ellinger. (A. Ellinger, “Das 
Vorkominen des Bence-Jones’schen Korpers im Harn bei Tumoren 
des Knochenmarks und seine diagnostische Bedeutung,” Dent. Archiv f. 
klin. Mediein, 1899, vol. lxii., p. 255.) 

No. 10. Bradshaw's Case. (T. R. Bradshaw, “ A Case of Albu¬ 
mosuria in which the Albumose was Spontaneously Precipitated,” 
Med.-Chir. Trans., Loudon, 1898, vol. lxxxi., p. 259. Bradshaw and 
Warrington, “ The Morbid Anatomy and Pathology of Dr. Bradshaw’s 
Case of Myelopathic Albumosuria,” ibid., 1899, vol. lxxxii., p. 251. 
Bradshaw, Transactions of the Pathological Society, London, 1900, vol. 
li., p. 140. Bradshaw, “ Myelopathic Albumosuria,” British Medical 
Journal, November 3, 1900, p. 1304. Bradshaw, “ Myelopathic Albu¬ 
mosuria,” Lancet, October 4, 1902, p. 929.) 

No. 11. Case of Naunyn and Magnus-Levy. (Naunyn, “ Ein Fall 
von Albumosurie,” Deutsche med. Wochenschrift, 1898, Vereins-Beilage, 
p. 217. A. Magnus-Levy, “ Ueber den Bence-Jones’schen Eiweiss¬ 
korper,” Hoppe-Seyler’s Zeitschrift f. Phys. Chemie, 1900, vol. xxx., p. 
200 .) 

No. 12. The First Case of Dr. Fitz. (R. H. Fitz, “The Signifi¬ 
cance of Albumosuria in Medical Practice,” The American Journal 
of the Medical Sciences, 1898, vol. cxvi., p. 30.) 

No. 13. The Second Case of Dr. Fitz. (R. H. Fitz, loc. cit., p. 42. 
J. H. Wright, “ A Case of Multiple Myeloma,” Johns Hopkins Hos¬ 
pital Reports, 1900, vol. ix., p. 359; also Journal of the Boston Society 
of Medical Sciences, 1900, vol. iv., p. 195.) 

No. 14. The Case of Buchschtab and Schaposchnikow. (L Buchschtab 
and B. Schaposchnikow, “ Diffuses Myelom der Rumpfknochen mit einer 
Typischen Albumosurie,” abstract in German in St. Petersburger med. 
Wochenschrift, 1899, from Russ. Arch. Pat., Klin., Med., Bad., vol.vii.; 
also abstract in Centralblatt f. Allg. Pathologie, 1899, vol. x., p. 589.) 

No. 15. D’Allocco’s Case. (D’Allocco, “ Sulla Malattia di Kaliler,” 
at the Tenth Medical Congress, Rome, October, 1899, Arch. Ital. di 
Medicina Interna, 1900, vol. iii., fasc. Nos. 1 and 2 ; referred to also 
by U. Flora in his article, “ Sulla Malattia di Kahler,” Rivista Critica 
di Clinica Mediea, Florence, 1900, Nos. 46 and 47.) 

No. 16. The Case of Lichtheim and Askanazy. (S. Askanazy, 
“ Ueber die Diagnostische Bedeutung der Ausscheidung des Bence- 
Jones’schen Korpers durch den Harne,” Deutsche Archiv f. klin. 
Mediein, 1900, vol. lxviii., p. 34.) 

No. 17. Latzko and Sternberg’s Case. (M. Sternberg, in “ Yege- 
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tationsstorungen und Systemerkrankungen der Knochen,” Nothnayel’s 
Spec. Path. u. Therapie, 1899, vol. vii., part ii., division 2, p. 57.) 

No. 18. Barr’s Case. (J. Barr, “ Case of Myelopathic Albumosuria,” 
Liverpool Med.-Chir. Journal, March, 1901, p. 23.) 

The patient was a man, aged fifty-three years. There were pains in 
the spinal column, a swelling in the manubrium sterni, etc. The bone 
disease seemed to be of progressive character. Barr found the quantity 
of urine usually between forty and sixty ounces daily, and it rarely 
contained less than twelve per mille of the Bence-Jones proteid. I 
understand that no post-mortem examinaton was made. In connection 
with my own recent case it is interesting to note that Dr. Barr’s patient 
presented undoubted signs of cardiac valvular disease. 

No. 19. The Case of a French Physician. (T. R. Bradshaw, “ On 
the Evolution of Myelopathic Albumosuria,” British Medical Journal, 
July 13, 1901, p. 75. Obituary notice on Dr. P. F. Colrat, British 
Medical Journal, September 7, 1901.) 

The patient was a well-known French physician of Lyons, aged 
fifty-five years. The Bence-Jones proteid first appeared in the urine 
in December, 1899 ; the amount was at first very little, but it gradually 
increased and ultimately reached a maximum proportion of ten per 
mille. Death occurred from pneumonia in August, 1901. In this case 
Bradshaw ( Lancet , October 4, 1902, p. 931) says he observed a semi- 
fluctuating swelling of about the size of a large hen’s egg in connection 
with one of the ribs. 

No. 20. The Case of Iglehart, Hamburger, and Simon. (L. P. Ham¬ 
burger, “ Two Examples of Bence-Jones Albumosuria associated with 
Multiple Myeloma,” Johns Hopkins Hospital Bulletin, February, 1901, 
p. 38. C. E. Simon, “ Observations on the Nature of the Bence-Jones 
Albumin,” The American Journal of the Medical Sciences, 
June, 1902, p. 939.) 

The patient was a lady, aged forty-nine years, whose first symptom 
was a sharp pain over one of the ribs, in August, 1900. The exam¬ 
ination of the urine led to the clinical diagnosis of multiple myeloma. 
Spontaneous fracture of the left femur occurred a few days before the 
patient’s death in August, 1901. No necropsy was made. 

No. 21. The Case of Osier, Hamburger, and MacCallum. (Ham¬ 
burger, loc cit. W. G. MacCallum, “ A Case of Multiple Myeloma,” 
Journal of Experimental Medicine, 1901, vol. vi., p. 53.) 

The patient was a colored woman, aged fifty years, admitted to the 
Johns Hopkins Hospital in October, 1900. The urine contained Bence- 
Jones proteid, and the clinical diagnosis of multiple myeloma was con¬ 
firmed by the necropsy findings recorded by MacCallum. 

No. 22. Kaliseher’s Case. (S. Kalischer, “ Ein Fall von Aus- 
scheidung des Bence-Jones’schen Eiweisskorper,” Deutsche med. 
Wochenschrift, 1901, No. 4, p. 54.) 

The patient was a woman, aged sixty-seven years. In this case a 
spontaneous precipitate (supposed to be of the Bence-Jones proteid) was 
observed in the urine on allowing it to stand for a long time. After 
death, examination of the ribs showed a tumor-like hyperplasia of the 
bone-marrow. Professor L5wy failed to detect the presence of Bence- 
Jones proteid in the bone-marrow from the ribs and humerus. It may 
be noted that one of the patient’s daughters had died, at the age of 
thirty years, of “ pernicious anaemia.” 



WEBER: MULTIPLE MYELOMA. 


663 


No. 23. Rostoski’s Case. (0. Rostoski, “ Albumosurie und Pepton- 
urie,” at the meeting of the Phys.-Med. Ges. zu Wurzburg, June 13, 
1901, reported in the Sitzungs-Berichte, 1901, Nos. 2 and 3 ; abstract 
in Munchener med. Wochenschrift, July 2, 1901.) 

Rostoski gives no details of this case, but from the results of his 
examination of the urine says that he inclines to the view of Magnus- 
Levy that the Bence-Jones proteid (at least, what he found in his case) 
is not to be classed as an albumose. He has likewise recorded certain 
investigations regarding the Bence-Jones body in his paper, “ Zur 
Kenntnis der Priicipitine” (Wurzburg, 1902). 

No. 24. The Case of Jochmann and Schumm . (G. Jochmann and 

O. Schumm, “ Typische Albumosurie bei echter Osteomalacie,” 
Munchener med. Wochenschrift, August 20, 1901, p. 1340; and “ Zur 
Kenntnis des Myeloms und der Sogenannten Kahler’schen Krankeit,” 
Zeitsclirift f. klin. Medicin, 1902, vol. xlvi., p. 445.) 

The patient was a woman, aged thirty-seven years, who was admitted 
to the Hamburg-Eppendorf Hospital in November, 1900. Her illness 
commenced with pains in the hips. Afterward she suffered from pains 
in the loins and sternum, progressive kyphosis, spontaneous fractures 
of the thigh bones, and increasing debility. She died from pneumonia, 
one and a half years after the commencement of the illness. During 
the last weeks of life her urine contained a considerable quantity of 
Bence-Jones proteid. She likewise had nephritis and hemorrhagic 
glaucoma. After death an albumose-like body was detected in the 
blood. Though the authors originally considered that the case was one 
of genuine osteomalacia, their description of the post-mortem exam¬ 
ination gave rise to considerable doubt as to the correctness of their 
view. Dr. T. R. Bradshaw, in a short communication on the subject 
(Munchener med. Wochenschrift, February 4, 1902, p. 191), enumerated 
the main objections to the acceptance of their pathological inferences, 
and the authors afterward republished the case as one of multiple mye¬ 
loma. It should be noted that in this case the pelvis and long bones 
were affected as well as the ribs and vertebral column. 

No. 25. Donetti's Case. (E. Donetti, “Sulla Malattia di Kahler,” 
Rivista Critica di Cliniea Medica, Florence, 1901, No. 46, p. 789.) 

The patient was a man, aged forty-five years, with a painful affec¬ 
tion of the bones, especially of the vertebral column and ribs, with 
anaemia, and with Bence-Jones proteid constantly in his urine. The 
method of D’Allocco seemed to demonstrate the presence of Bence-Jones 
proteid in the blood (compare Case No. 15). 

No. 26. The Case of Hijmans van den Bergh. (A. Grutterink and 
C. J. de Graaff, “ Ueber die Darstellung einer Krystallinischen Harn- 
albumose,” Hoppe-Seyler’s Zeitschrift f. Phys. Chemie, 1902, vol. 
xxxiv., p. 393. A. A. Hijmans van den Bergh, “ Albumosurie,” Herin- 
nerungs-Bundel Prof. Rosenstein, 1902.) 

The patient, a man-servant, aged thirty-six years, had enjoyed good 
health until September, 1900, when he was seized with pain on the left 
side of the chest. Afterward he had pains on the right side of the 
chest, in the right shoulder, and in the back. He bad to give up 
work, and was admitted into the Rotterdam Hospital in March, 1901. 
In the hospital great deformity of the thorax occurred from progressive 
bending of the vertebral column and sternum, and death took place in 
December, 1901. At the necropsy the bone-marrow of vertebrae, ster- 
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nuni, and ribs was found transformed into a sarcoma-like growth. A 
femur was examined and found similarly affected, but in a lesser degree. 
The liver was fatty and the kidneys showed slight interstitial changes. 
Miss Grutterink and Miss de Graaff succeeded in obtaining the Bence- 
Jones proteid in a crystalline form from the urine of this case. I have 
to thank Dr. Bradshaw for kindly placing Dr. Hijmans van den Bergh’s 
publication at my disposal. 

No. 27. Conti’s Case. (Pietro Conti, “ Albumosuria e Neoplasie 
Sisternatiche delle Ossa,” La Clinica Medina Italiana, Milan, 1902, 
pp. 211-247.) 

The patient was a lady, aged sixty years, whose first symptoms were 
costal pains in August, 1899, when she was at the health resort of 
Mont-Dore on account of bronchial catarrh. She died October 30, 
1901, after about tweny-six months of suffering. The symptoms of the 
skeletal disease were chiefly referable to the bones of the trunk—pains 
connected with the ribs, sternum, and spinal column ; kyphosis; and 
little tumors on the sternum and right ilium. There was cachexia, 
and toward the end the muscular weakness was extreme. Bence-Jones 
proteid was first detected in the urine in November, 1900. For several 
weeks prior to the death of the patient the urine is said to have con¬ 
tained albumin, but no longer any Bence-Jones proteid; it likewise 
contained hyaline and a few granular casts. Unfortunately, no post¬ 
mortem examination was made. I am indebted to Dr. A. E. Garrod 
for drawing my attention to Conti’s publication. 

No. 28. The Present Case. (Abstract already given.) 1 

Uncertain Cases and Cases in which the Reactions of the Proteid in the 
Urine mere not Quite Characteristic. 

No. 29. Dr. Sidney Martin (discussion on Dr. Bradshaw’s paper, 
Proceedings of the Royal Medical and Chirurgical Society, 1898, third 
series, vol. x., p. 120) referred to the case of a woman under the care 
of Dr. H. R. Spencer, at University College Hospital, for an ovarian 
tumor, which was removed. The urine, sometimes milky from pre¬ 
cipitation of the proteid, was examined by Dr. Sidney Martin, who states 
that it contained “ the same body or bodies” as those referred to by 
Dr. Bradshaw in his case. The subsequent history of the case is not 
given. 

No. 30. Dr. R. Hutchison (discussion on the “ Proteids in Urine,” 
Transactions of the Pathological Society, London, 1900, vol. li., p. 146) 
referred to a man who died in the London Hospital with multiple 
tumors of bones (extremities, ribs, and vertebra). A flocculent precipi¬ 
tate separated out from the urine at 58° C., but did not redissolve on 
boiling. In this respect and in its behavior to nitric acid the sub¬ 
stance present in the urine had not quite the characteristic reactions of 
Bence-Jones proteid. The case should certainly, however, be men- 

1 Recently Dr. J. M. Anders and Dr. L. N. Boston, Lancet, London, January 10, 1903, have 
described three cases of Bence-Jones albumosuria, and Dr. Boston has given notes of a fourth, 
The American Journal of the Medical Sciences, April, 1903. Vignard and Gallavardin, 
Revue de Chirurgie, Paris, 1903, No. 1, have recorded two doubtful cases. Campbell-Horsfall, 
Lancet, London, April 25, 1903, has apparently observed temporary genuine Bence-Jones albu¬ 
mosuria after a severe injury to the leg. J. A. Milroy’s case, Journal of Pathology, Edinburgh, 
vol vii. p. 95, of multiple myeloma with albumosuria has been unfortunately omitted in 
making up my list. 
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tioned here. Dr. Hutchison kindly informs me that the patient was 
thirty-eight years old, and died within a week of admission. The upper 
end of one humerus, preserved in the London Hospital Museum, is 
much enlarged by a very vascular growth. Sections from one of the 
growths show it to consist chiefly of rather large, rounded, or polygonal 
cells, with a good deal of protoplasm around a medium-sized nucleus. 
The protoplasm of many of the cells, Dr. Hutchison tells me, con¬ 
tained granules, possibly of the same nature as those in the cells of the 
growth in my case. 

No. 31. Dr. Lee Dickinson (discussion on the “ Proteids in Urine,” 
Transactions of the Pathological Society, London, 1900, vol. li., p. 170) 
mentioned a case of leucocythremia in the practice of Mr. Edgecombe 
Venning in which Bence-Jones proteid—or, at all events, a proteid 
coagulating like Bence-Jones proteid at a relatively low temperature— 
occurred in the urine, and in which no other disease but leucoeythsemia 
could be found. 


Supposed, Cases which have been Incorrectly Included in Summaries of 
Bence-Jones Albumosuria Cases. 

No. 32. A case described by Byrom-Bramwell and Noel-Paton (“ On 
a Crystalline Globulin occurring in Human Urine,” Reports from the 
Laboratory of the Royal College of Physicians, Edinburgh, 1892, vol. iv., 
p. 47) was at one time regarded by Huppert (“ Ueber einen Fall von 
Albumosurie,” Hoppe-Seyler’s Zeitschrift f. Phys. Chemie, vol. xxiii., 
p. 500) as an instance. But after himself examining the proteid from 
the urine in question he altered his mind (Ueber den Nbel-Paton’schen 
Eiweisskorper,” Centralblatt f die med. Wiss., July 9. 1898, p. 481) and 
regarded the substance as a globulin. The case is remarkable for the 
spontaneous precipitation of the proteid in crystalline form on allowing 
the urine to stand for a longer or shorter period, sometimes a day or 
two, sometimes weeks or months. 

No. 33. Simon (The American Journal of the Medical 
Sciences, June, 1902, p. 954) wrongly cites a case reported by Karl 
Ewald (“ Ein Chirurgisch Interessanter Fall von Myelom,” Wiener 
hlin. Wochenschrift, 1897, p. 169). The patient was a man, aged sixty- 
two years. The diagnosis of myeloma was made during life owing to 
the examination of part of a growth removed from the right clavicle in 
April, 1894. Death occurred in May of the same year. No necropsy 
is recorded, and Bence-Jones proteid is not said to have been found in 
the urine. The case, therefore, cannot be accepted as an example of 
multiple myeloma with Bence-Jones albumosuria, although Jochmann 
and Schumm ( Zeitschrift f. ldxn. Med., 1902, vol. xlvi., p. 467), as well 
as Simon, have referred to it as such. 

No. 34. A supposed case of Dr. Vladimir de Holstein ( Semaine Medi¬ 
cate, 1898, p. 206, and 1899, p. 83) is likewise referred to by Simon, 
loc. cit., p. 955), who states that the diagnosis of “ multiple myelo¬ 
matosis ” was made during life, owing to the state of the urine, and that 
the diagnosis was confirmed by a subsequent necropsy. However, on 
looking up Simon’s references, I could only find a notice of Bradshaw’s 
case, and a short resume of the subject by Dr. V. de Holstein, but no 
new case. 



